Helicobacter pylori infection occurs worldwide, but the prevalence of this infection varies greatly among different countries and population groups. The aim of this study was to determine the seroprevalence of anti-Helicobacter pylori and anti-cytotoxin-associated gene A (CagA) antibodies in asymptomatic healthy population in the center of Iran and to investigate the relation with different parameters. Materials and Methods: Totally, 525 individuals aged 17-60 years were enrolled in study. The serum samples of participants were tested for anti-H. pylori IgG and anti-CagA IgG by enzymelinked immunosorbent method (ELISA). ABO blood grouping was also done by hemagglutination test. Results: The seroprevalence of anti-H. pylori IgG was 74.2% and their rates increased with age. The seroprevalence of anti-H. pylori IgG was higher in males (74.6%) than in females (71.6%). There was statistically inverse association between H. pylori infection and education level (P=0.04) and marital status (P=0.000). The most prevalent blood group was type AB with positive Rhphenotype (82.4%). In H. pylori infected individuals the seroprevalence of anti-CagA antibody was 46.9%. The seroprevalence of anti-CagA IgG was in males 48.6% and in females 31.6%. There was no statistically significant association between anti-CagA IgG positivity and age, occupation, socioeconomic status, ABO blood groups and Rh status. Conclusion: These results showed that H. pylori infection was common in the asymptomatic individuals. Almost half of the infected individuals acquire CagA-positive strains of H. pylori. Moreover, it seems that males are more susceptible to infection with CagA-positive strains compared to females.
Introduction
Helicobacter pylori (H. pylori) infection is one of the most common bacterial infections in human and has been associated with several gasterointestinal diseases including gastric ulcer, duodenal ulcer, gasteric cancer and gastric mucosa associated lymphoid tissue (MALT) lymphoma (1, 2) . The prevalence of H. pylori infection varies worldwide. Previous seroepidemiologic studies indicated that about 50% of adults in developed countries and nearly 90% of adults in developing countries were positive for serum antibodies against H. pylori (3, 4) . The environmental factors, such as race, socioeconomic and educational status, crowded living conditions and family hygiene levels are associated with H. pylori infection (5, 6) . The exact mode of transmission of H. pylori is still unclear, although most of the evidence supports person to person transmission with colonization occurring primarily in childhood. The absence of an environmental reservoir for H. pylori also suggests interpersonal transmission. Fecal-oral and oral-oral routes are likely to be the cause of interpersonal infection by H. pylori (7) . The cytotoxin-associated gene A (CagA) has been identified as a marker of virulence of H. pylori (8) . This gene has been detected in half of the H. pylori strains in Western countries and in almost all of the strains isolated in the Asian countries (9, 10 
Materials and methods

Subjects
From August 2011 to December 2011, a crosssectional seroprevalence study was carried out among healthy subjects in Markazi province in center of Iran. In total, 525 subjects included in the study were 472 males and 53 females aged 17-60 years with a mean of 35.90 years. All subjects were recruited among blood donors of Markazi blood transfusion organization. They were randomly selected according to registration number. All subjects were interviewed by a physician using a questionnaire contained questions about age, sex, marital status, occupation and socioeconomic status. All the participants were basically healthy, with no acute or chronic illnesses. The criteria for enrollment included no history of peptic ulcer disease, no abdominal surgery, no history of therapy for H. pylori infection and no symptoms of upper gastrointestinal disease such as indigestion, nausea, vomiting and epigastria burning pain.
Five ml of venous blood was collected from each participant at the time of interviewing. The blood samples were centrifuged and the sera were separated and immediately stored at -70°C until analysis. ABO blood groups and Rh phenotype evaluations were carried out by standard hemagglutination assays.
Determination of H. pylori specific antibodies in serum
All sera collected for the study were tested for evaluation of immunoglobulin G (IgG) antibodies against H. pylori by using the commercial enzymelinked immunosorbent assay (Dia Pro, Italy). All positive sera were subsequently tested for anti-CagA IgG antibodies by ELISA method using commercial kits (Dia Pro, Italy). The serum concentration of anti-H. pylori IgG and anti-CagA IgG were expressed in arbitrary units per milliliter (Uarb/ml) as no International standard is available. According to the manufacturer's guidelines the sensitivity of kit was estimated 98% and the value of 5 Uarb/ml used to discriminate the negative from positive samples.
Statistical analysis
Differences in variables were analyzed using T-test and Chi-square and P-values of less than 0.05 were considered statistically significant. All the available data were analyzed by a computer program (SPSS).
Results
Anti-H. pylori IgG seroprevalence
The overall seroprevalence of anti-H. pylori IgG was 74.2% in asymptomatic subjects. As demonstrated in Figure 1 seroprevalence of anti-H. pylori IgG increased with age and subjects ≤ 20 years of age showed 55.6% seroprevalence, while those between 51-60 years of age showed 88.1% seroprevalence. The seropositivity rate was higher in males (74.6%) compared to females (71.6%) but the difference did not reach statistically significant (P=0.650). The prevalence of anti-H. pylori IgG in married subjects (79.8%) was statistically (P=0.000) higher than that observed in single subjects (57.4%) ( Table 1) . The seroprevalence of H. pylori was higher in subjects with manual occupation (74.5%) than in subjects with nonmanual occupation (74%) but the difference was not statistically significant (P=0.486) ( Table 1) . Comparisons of the rates of anti-H. pylori IgG positivity for different education level groups showed that it was significantly (P=0.04) higher in nongraduates (76.8%) than that observed in college graduates (68.6%) ( Table 1 ). The prevalence of anti-H. pylori IgG was higher in families with >3 family members (75.3%) than in families with <3 family members (69%), but the difference was not statistically significant (P=0.194) ( Table 1) . The seroprevalence of H. pylori was higher in families with low income (77.8%) than in families with high income (71.5%), but the difference was not statistically significant (P=0.109) ( Table 1 ). The seroprevalence of anti-H. pylori IgG according to ABO blood groups and Rh status are shown in Table 2 . The seroprevalence of H. pylori was higher in subjects with blood group AB with positive Rh-phenotype (82.4%) compared to other blood groups, but the differences did not reach statistically significant (P=0.709). 
Anti-CagA IgG seroprevalence
The overall seroprevalence of anti-CagA IgG was 46.9%. Comparisons of anti-CagA IgG seropositivity for different age groups showed that ≤ 20 years age group had the highest rate (53.3%) and 51-60 years age group had the lowest rate (44.2%) (Figure 2 ). The prevalence of serum antiCagA IgG was statistically (P=0.046) higher in males (48.6%) compared to females (31.6%) (Figure 2 ). There was no significant difference (P=0.741) between married and single subjects regarding the prevalence of serum anti-CagA IgG, although this parameter was higher in single subjects (48.6%) than that in married subjects (46.5%) ( Table 1) . No significant difference (P=0.746) were observed between manual occupation (46.2%) and nonmanual occupation (47.9%) regarding anti-CagA antibodies ( Table 1) . The seropositivity rate in nongraduates (48.4%) was higher than that observed in college graduates (43.1%) but was not statistically significant (P=0.349) ( Table 1 ). The prevalence of anti-H. pylori IgG was higher in families with >3 family members (47.6%) than in families with <3 family members (43.3%), but the difference was not statistically significant (P=0.545) ( Table 1) . The seroprevalence of H. pylori was higher in families with low income (51.1%) than in families with high Figure 2 . Seroprevalence of Anti-cytotoxin-associated gene A IgG (Anti-CagA IgG) in asymptomatic subjects according to age groups and sex. Comparisons of anti-CagA IgG seropositivity for different age groups showed that ≤ 20 years age group had the highest rate and 51-60 years age group had the lowest rate. The prevalence of serum anti-CagA IgG was higher in males compared to females except for subjects ≤ 20 years of age income (43.3%), but the difference was not statistically significant (P= 0.122) ( Table 1 ). As demonstrated in Table 2 , the seroprevalence of anti-CagA IgG was higher in subjects with blood group AB with positive Rh-phenotype (67.9%) compared to other blood groups but the differences did not reach statistically significant (P=0.576). 1. Represents differences in seroprevalence of Anti-Helicobacter pylori IgG between positive Rh and negative Rh in a particular blood group 2. Represents differences in seroprevalence of Anti-CagA IgG between positive Rh and negative Rh in a particular blood group
Discussion
The prevalence of H. pylori infection varies greatly among countries but higher colonization rates are seen in developing countries compared to developed countries (11). However, studies regarding H. pylori prevalence in different regions of Iran are limited. Our study showed that the overall seroprevalence of H. pylori infection was 74.2% in asymptomatic subjects at 17-60 years. The prevalence of H. pylori infection varies worldwide, so that it has been reported to be 67.5% in south of Iran (12) , 41% in Turkey (5), 51% in Saudi-Arabia (13), 31% in Finland (14), 15.4% in Australia (15) and 48% in San-Marino of Italy (16) . It is apparent that in developing countries H. pylori infection is more frequently than that in developed countries. The differences in race, ethnicity and socioeconomic factors such as size of family, education level and family income may be the reasons for erratic rates of H. pylori infection reported from different countries (17) . In this study, we found correlation between antibodies level against H. pylori in human sera and age of patients that suggests a steady colonization rate through the different age groups and this result is consistent with data from other studies performed in other countries. The results of the current study showed that seroprevalence of antiCagA IgG was 46.9% among H. pylori infected asymptomatic subjects. In our study, half of the infected subjects were positive for anti-CagA IgG that it is similar to results obtained from the samples collected in Turkey (5). In the current study an reverse correlation was observed between the seroprevalence of anti-CagA IgG antibody with advanced age so that it was 53.3% at age ≤ 20 years and 44.2% at age 51-60 years. Thus, susceptibility to colonization by a CagA-positive strain seems to be linked to age. These observations are difficult to interpret and one possibility would be that at older ages the bacterial colonization may gradually shift from CagApositive strains to CagA-negative strains, and accordingly, in some adults subjects CagA-positive strains may disappear. Comparisons for sex differences revealed that in our study, prevalence of anti-H. pylori IgG and anti-CagA IgG antibodies were higher in males than females. These data were in accordance with the findings of studies from Iran and Korea (12, 18) . Therefore, it seems that the male gender is more susceptible to H. pylori infection and colonization by CagA-positive strains of H. pylori compared to the female. This differential susceptibility may be related to the long-term clinical outcome. This observation may account for higher prevalence of duodenal ulcer and gastric cancer in males. Our results for the first time showed that the prevalence anti-H. pylori IgG was significantly (P=0.000) higher in married subjects compared to single subjects. Moreover, prevalence of anti-CagA IgG was higher in single subjects compared to married subjects, although the difference was not significant. In our study, anti-H. pylori IgG prevalence was associated with occupation and was higher in manual workers in comparison with nonmanual workers. These data give rise to the hypothesis that manual occupation is a particular risk factor for acquisition of infection through closer human contact. The results of the present study showed an inverse relationship between H. pylori infection prevalence and socioeconomic status. In this study, the relationship between prevalence of anti-H. pylori IgG, anti-CagA IgG and socioeconomic factors such size of family, family income and education level were evaluated. Our results showed that prevalence of anti-H. pylori IgG and anti-CagA IgG were higher in nongraduates compared to college graduates. That may correlated to high level of hygiene in college graduates. Our results were in consistent with other finding, reported in SaudiArabia (19), so that prevalence of H. pylori infection in college graduates and nongraduates was 54% and 77%, respectively. Another interesting result observed here was that the seroprevalence of anti-H. pylori IgG and anti-CagA IgG enhanced with increasing number of family members and it decreased with increasing of family income. Environmental factors such as crowding in the household have been reported to be linked with H. pylori infection (11, (20) (21) (22) . Although the exact mode of transmission of H. pylori is not known, but socioeconomic and environmental factors may all contribute toward acquisition of H. pylori infection and low socioeconomic status have been described as risk factors for the acquisition and transmission of H. pylori (23) . For many years, individuals with blood group O were found to be more susceptible to duodenal ulcer disease, while gastric ulcer and gastric carcinoma were associated with blood group A (2). Tadege et al demonstrated that although the most prevalent blood group was blood group O, subjects with blood group O don't show an increased susceptibility to H. pylori infection than those with other blood groups (24) . The results of the present study showed an association between blood group AB and positive Rh-phenotype and the prevalence of anti-H. pylori IgG. Our results showed that susceptibility to colonization by H. pylori was lower in subjects with blood group B compared to colonization in subjects with other blood groups. We found that the antiCagA antibodies were more prevalent in H. pyloriinfected subjects with positive Rh-phenotype AB blood group. In fact, the association of CagApositive strains with blood group AB may partly increase the risk of gastric involvement in H. pyloriinfected subjects with this blood group.
Conclusion
The results of present study in healthy Iranian subjects showed that prevalence of anti-H. pylori IgG increased with age and was higher in males compared to females. An inverse correlation was observed between the anti-CagA IgG and older ages. Moreover, the prevalence of anti-CagA IgG was higher in males compared to females. It seems that the males are more susceptible to infection with CagA strains compared to females. It was also found that anti-H. pylori and anti-CagA antibodies were common in subjects with low socioeconomic status. The anti-H. pylori and anti-CagA antibodies were also more prevalent in subjects with blood group AB with positive Rh-phenotype. Accordingly, blood group AB with positive Rh-phenotype may be risk factor for acquiring of CagA-positive H. pylori strain.
